








































































Bisphosphonates as a Countermeasure to 
Spaceflight Effects - mitigates of urinary 
calcium excretion
Slide courtesy of Dr. A. LeBlanc
‘Integrated Cardiovascular’
Functional Mobility Test Data: Evaluates Loco-motor control
Time to Complete Course
Recovery of functional mobility to 95% of preflight level took 15 days.  




























































sidestepped, opened eyes, 
or paused for more than 
three seconds between steps 
Shuttle ISS






100 ** P < 0.01
short duration  stand  n=6
short duration tilt  n=20
**



















































HHC Intra-Element/P. Norsk 18
VIIP Syndrome
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HHC Intra-Element/P. Norsk 24
Future approach
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IPCS:
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IPCS:
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But ‐




















• The minimum artificial gravity level?
• The protection of Martian gravity?
We don’t know:
Thank 
you!
